Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



Page 1 of 2 



(1 1 )Publication number : 07-143505 
(43)Date of publication of application : 02.06.1995 



(51)lnt.CI. 



H04N 9/30 

G02F 1/133 

G09G 3/36 

H04N 5/66 



(21) Application number : 05-290640 

(22) Date of filing : 19.11.1993 



(71 Applicant : SHARP CORP 
(72) I nventor : NAGASAWA SEI Jl 



(54) LIQUID CRYSTAL SIGNAL PROCESSOR 

(57)Abstract: 

PURPOSE: To provide a signal of a prescribed 
amplitude by separately performing analog signal 
processing to the information of a large amplitude and 
video signal processing and adding the results. 
CONSTITUTION: The digital signals of Y and C are 
inputted to a DSP 1. The Y signal is inputted through a Y 
signal correction circuit 2 for correcting picture quality or 
contrast to one side of an adder. The C signal is inputted 
through a C signal correction circuit 3 for correcting color 
levels to the other side of the adder after demodulated to 
a color difference signal, and RGB signals are provided. 
The RGB signals pass through y correction circuits 6a- 
6c, inverter circuits 7a-7c and D/A converters 8a-8c, and 
analog signals are outputted. On the other hand, a 
brightness signal generator 9 performs digital processing to a video signal and gets 
brightness information by controlling the brightness of a liquid crystal picture. The brightness 
information and the analog signals are added by an operational amplifier 1 1 and inputted to a 
liquid crystal module 12. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



...,... A .. w ,. l . l . l . l .... w ... w 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a liquid crystal signal processor, more, this invention is a display device 
which equips a detail with a liquid crystal module, and relates to the liquid crystal signal processor 
which carries out digital signal processing of the signal processing inputted into this liquid crystal 
module. 
[0002] 

[Description of the Prior Art] Drawing 5 is the block diagram of the conventional liquid crystal signal 
processor. 21 among drawing DSP (DigitalSignal Processor), In 22, a Y-signal amendment circuit and 
23 chrominance subcarrier demodulator and 24a for C signal amendment circuit and 24 A R-Y signal 
generator, 24b a B-Y signal generator and 25 for a G-Y signal generator and 24c An APC (Automatic 
Phase Control: automatic phase control) circuit, For an inverter circuit, and 28a-28c, as for a bright 
control circuit and 30, an amplifier and 29 are [ 26a-26c / a gamma correction circuit, and 27a- 27c / a 
liquid crystal module control circuit and 31 ] liquid crystal modules. 

[0003] Since current and analog processing are in use, signal processing of liquid crystal explains the 
signal-processing approach in the analog processing, the Y-signal amendment circuit 22 where a Y 
signal will amend image quality, contrast, etc. if the analog processing circuit input of each Y 
(brightness) and C (color) signal dissociated from the composite video signal by carrying out Y/C 
separation etc. is carried out - a passage - a liquid crystal module - being reflected - an image - the 
bright control circuit 29 which controls brightness - a passage - an adder - it is inputted into one side. 
[0004] C signal passes along C signal amendment circuit 23 which amends color level etc., and if one 
side is inputted into the color demodulator circuit 24 to which it restores to a color-difference signal, it 
will be inputted into ** in the APC circuit 25 which generates the carrier of this recovery. Each color- 
difference-signal R-Y and G-Y to which it restored to the color demodulator circuit 24, and a B-Y signal 
are inputted into another side of an adder, are added with a Y signal, and acquire R, G, and B each 
signal. After gamma amendment of is done in gamma correction circuits 26a- 26c, in order to carry out 
an alternating current drive to a liquid crystal module, this R and G, and B signal obtain the inverter 
circuits 27a-27c reversed to every 1H, and are inputted into a liquid crystal module. In the liquid crystal 
module control circuit 30, the signal which controls H of the signal of the common electrical potential 
difference which turns into reference voltage of the above-mentioned reversal signal, R, G, and B 
alternating current drive based on the Y signal of an input, and a liquid crystal module, and V each 
transfer was created, and it has inputted into the liquid crystal module 31 . 

[0005] Next, bright control is explained. It is possible (need) for a liquid crystal module as well as TV to 
control the brightness of a screen according to surrounding brightness, and bright control is performing 
it. The bright control circuit 29 consists a pedestal clamp and its clamp voltage of an adjustable (the 
amount of this change becomes bright change) circuit. 

[0006] drawing in which drawing 6 (a) - (f) shows the wave of a bright control circuit of operation - it 
is - drawing 6 (a) - in a bright control circuit output signal and drawing 6 (b), a common voltage signal 
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and drawing 6 (e) show a bright control circuit output signal, and, as for a reversal signal and drawing 6 
(c), drawing 6 (f) shows R, G, and B output signal respectively, as for R, G, B output signal, and 
drawing 6 (d). 

[0007] As shown in drawing 6 (a), the Y signal set as the fixed clamp voltage Va which is the output of 
the bright control circuit 29 is outputted. That relation is continued even if it becomes the AC signal 
reversed to every 1H with the reversal signal shown in drawing 6 (b), since this DC electrical potential 
difference is held to the inverter circuit of the last stage. Incidentally, an electrical-potential-difference 
difference with the common electrical potential difference ( drawing 6 (d)) which this AC signal has 
reversed the modular main electrical potential difference VSM up and down in the pin center,large, and 
is similarly reversed focusing on VSM becomes the brightness of a screen. As shown in the V/T 
property of drawing 7 , this electrical-potential-difference difference has the property (no MARII White 
type) that the electrical potential difference impressed to liquid crystal is in inverse proportion to the 
permeability of liquid crystal, and is emitting light in the screen using this property. 
[0008] Here, in order to make a screen bright by bright one, the clamp voltage of the bright control 
circuit 29 is changed into Vb as shown in drawing 6 (e) (Vb>Va). Then, since it means that this clamp 
voltage had decreased in the electrical-potential-difference difference to the common electrical potential 
difference as it was shown in drawing 6 (f), since it was related to an inverter circuit, transmission will 
increase, many quantity of lights from the light source of the back light which is illuminating liquid 
crystal from the inferior surface of tongue will be spaced, and a screen becomes bright so that a V/T 
property may show. R and G which are inputted into a liquid crystal module, and B each AC signal are 
inputted about 6 Vpps also by about 8 Vpp(s) and average the maximum between the pedestals reversed 
to every 1H (VSM is -1 - -2VDC). 

[0009] About the circuit which processes this signal to a module to R and G which need the large 
amplitude, and B each signal, when an art is changed into digital one from an analog, processing of that 
amplitude becomes a problem, that is, bit which can monopolize the Y signal itself when carrying out 
digital processing of such a signal, since the Y-signal level itself is 25% - about 50% among the 
amplitude of 8Vpp - it is what 1-2 bits of numbers become fewer (a Y signal is set to 6-7 bits when it is 
8-bit signal processing), and identification, and this leads to S/N degradation of a Y signal. 
[0010] 

[Problem(s) to be Solved by the Invention] as mentioned above - when liquid crystal signal processing 
is digitized, for securing the large amplitude of R, G, and B each signal in the conventional liquid crystal 
signal processor - bit of signal processing - a number - it - doubling - increasing (circuit scale up) - 
use bit of a video-signal part - a number is reduced (S/N degradation) - it is necessary to graze 
[001 1] This invention was made in view of such the actual condition, carries out signal processing of the 
information on the large amplitude (bright), and the video-signal processing separately, and aims at 
offering the liquid crystal signal processor which obtained the predetermined amplitude by adding in the 
phase which returned to the analog signal. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while this invention 
carries out digital processing of said video signal in the liquid crystal signal processor which processes 
the video signal inputted into a thin film transistor liquid crystal module The D/A converter which 
changes into an analog R and G which are obtained from the bright signal generator which controls the 
brightness of a liquid crystal image, the luminance signal which is a digital signal, and a chrominance 
signal, and B signal, It is characterized by having an adder circuit adding the bright information signal 
which carried out analogue conversion of the analog signal acquired from this D/A converter, and the 
digital signal from said bright signal generator. 
[0013] 

[Function] It is inputting bright amplitude information into + side, and setting up the offset voltage and 
gain of an operational amplifier, while digital [ which was carried out ] R, G, and B each signal's obtains 
the inverter circuit which arranges LSB (the lowest bit)-MSB (the top bit) in MSB-LSB with a reversal 
signal, and is changed, and D/A conversion's is carried out and inputting in the direction of - of an 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejje 



5/14/07 



JP,07- 143505, A [DETAILED DESCRIPTION] 



Page 3 of 4 



operational amplifier gamma amendment, and predetermined amplitude level is obtained. + If the bright 
amplitude level inputted changes, it can carry out adjustable [ of the amplitude between the pedestals of 
R, G, and B AC signal ]. 
[0014] 

[Example] An example is explained below with reference to a drawing. Drawingl is a block diagram 
for explaining one example of the liquid crystal signal processor by this invention. One among drawing 
DSP (Digital Signal Processor), 2 C (color) signal amendment circuit and 4 for Y (brightness) signal 
amendment circuit and 3 Chrominance subcarrier demodulator, 4a a G-Y signal generator and 4c for a 
R-Y signal generator and 4b A B-Y signal generator, 5 An APC (Automatic PhaseControl: automatic 
phase control) circuit, 6a-6c -- for a D/A converter and 9, as for a liquid crystal module control circuit 
and 1 1 (1 la- 1 lc), a bright signal generator and 10 are [ a gamma correction circuit, and 7a-7c / an 
inverter circuit, 8a-8c, and 8d / operation (OP) amplifier and 12 ] liquid crystal modules. 
[0015] The digital signal of Y (it is 8 bits at the minimum) and C which satisfy S/N is inputted into 
DSP1. The Y signal is inputted into one side of an adder through the Y-signal amendment circuit 2 
which performs amendment of image quality or contrast like the time of an analog. C signal is also 
inputted into chrominance subcarrier demodulator 4 and the APC circuit 5 through C signal amendment 
circuit 3 which amends color level etc. similarly. After getting over to a color-difference signal with the 
carrier generated in this APC circuit 5, it is inputted into another side of an adder, it adds with a Y 
signal, and R, G, and B signal are acquired. 

[0016] After R, G, and B signal carry out amendment doubled with the liquid crystal module 12 to 
gamma correction circuits 6a-6c, they are inputted into inverter circuits 7a-7c. Inverter circuits 7a-7c 
make reverse the bit configuration of R, G, and B signal based on the reversal signal made in the liquid 
crystal module control circuit 10. that is, the time of a reversal signal being High - as it is (that is, a 
SYNC chip is close to LSB) - ** ~ carrying out -- the time of Low -- LSB- and MSB- reverse » 
carrying out (a SYNC chip being close to MSB) - as shown in drawing 2 (a) and (b), as shown in 
drawing 4 (a) - (c), the AC signal which a polarity reverses synchronizing with a reversal signal is 
acquired with constituting a selector, so that it may become. 

[0017] Thus, the acquired reversal signal is outputted from DSP1 through D/A converters 8a~8d. Since 
the level between the pedestals of R of this D/A output reversed to every 1H, G, and B signal is being 
fixed, bright information is added with the operational amplifier 1 1 of the next step, and it is inputted 
into the liquid crystal module 12. 

[0018] Next, the generating approach of a bright signal is explained. Drawing.! ( a ) - (d) is the block 
diagram of the bright signal generator in this invention, and an inverter and 9c are shown by 9a a bright 
level generator and 9b among drawing about the example when an increment (+1 adder) and 9d being 
SEL(s) (selector), and constituting it from 4 bits. The output of the bright level generator which 
generates level information to carry out ** (decrease) ** in a binary number with a sign (the level of 
VDA is 0000) is inputted into B input and the inverter of a selector to pin center,large level (VDA as 
used in the field of drawing 4 ) when carrying out digital processing of R, G, and the B signal. An 
inverter output passes along an incrementer and is inputted into Selector A. 

[0019] therefore, the relation of Selectors A and B - 0000 - receiving - ** - if symmetrical signal 
level is obtained and this selector is switched with a reversal signal, a bright signal as shown in drawing 
4 will be acquired. And this signal is returned to D/A at an analog, and is inputted into + side of an 
operational amplifier 11. 

[0020] Thus, R, G, and B signal are inputted into one side of an operational amplifier 11, and the bright 
signal is inputted into another side. Although DSP1 operates by 0-+VDD, and a D/A output swing is 
also 2Vpp extent and generally does not suit its operating voltage (generally VSM= -1 - - 2v, amplitude 
Max**4 Vpp) of a liquid crystal module, the operational amplifier 1 1 has amended this. It obtains 
predetermined amplitude level according to a minus feedback Amp while this operational amplifier 1 1 
operates with ** power source, also contains the electrical-potential-difference offset function and 
doubles the DSP outputs R and G and the alternating current pin center,large electrical potential 
difference of B signal with VSM using this offset function. It becomes possible to input into a liquid 
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crystal module R and G which were set as the bright level which the bright signal amplitude inputted 
into this from + side of an operational amplifier is added, and he wishes, and B signal. 
[0021] thus, the case where digital processing of the signal is carried out -- the dynamic range of the 
signal - bit of signal processing - it is dependent on a number, for obtaining required D range - bit -- 
although it is satisfactory if a number is increased -- a circuit scale etc. - this bit - a number may be 
restricted (in the case of a video signal 8 bits) In this case, when you need the large amplitude like a 
liquid crystal signal, digital processing of the information on the large amplitude itself and the 
information on a video signal is carried out according to an individual, and it mixes in the phase of the 
analog signal after passing along a D/A converter, and enables it to obtain the large amplitude. 
[0022] 

[Effect of the Invention] According to this invention, there is the following effectiveness so that clearly 
from the above explanation. That is, although there was a ******** problem in the rise of the property 
(large amplitude, alternating current) upper digital-signal-processing scale of a signal, or S/N 
degradation of an output video signal when digital signal processing of the signal inputted into liquid 
crystal was carried out, the above problem (the rise of a circuit scale, S/N degradation) is improvable by 
adding, after carrying out digital processing of the large amplitude information (bright) and video signal 
separately and becoming an analog signal like this invention. 



[Translation done.] 
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